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1020020074220 #^ <£t-\: 2003/8/6 

^4 ^^-^ ^] -g-^ ^ $lAEi ^4 4?7} 1^*1 tt ^^151 Jicj- oV 

$Z^, ¥ ^1^71 cflA] ^ Tll^f ^-g-^c*] *>=4qM Jj^-g- § 

£ 5 

431" #3 ^P, tHr^ 4^, ^1^-71, ^rfl^ 
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1020020074220 ^^ 2003/8/6 

t^l^ E]«.ol ^A]7l {Digital TV receiver} 

£ l£r ^Sr^ ^*l<ti TV ^7]Si\ ^ 

£ 2^ £ IS] ^4 ^HV^o] ^ 

£ 3£r €■ *fl 1 ^HH TV 

£ 4^ ^<J] 2 ^*HH oj-s ^m. ^ ^ TV ^]7l 

£ 5^r *l) 3 ^HH -ai- 4hP-¥-« TV 

S. 6^: -g- ^1 4 ^HHl trfs- 4]-^ 4^1" ^ z)*M TV <Hd7l 

5L 7£r *]] 5 ^^^ofl 4a Al-g. -as} TV 4^1 71 

501 : A/D ^SR*- 502 : JL^ ^*l*r 

503 : ^7} 504 : 

505,507a : 506 : ^s)^- 

31-4 



1020020074220 <Qt\: 2003/8/6 

507 : ^1- 507b, 507c : 

507d : ^^71 507e : ^E) 
507f : 7KE.H Efolijj ofle] 
507g : ^ ^Ei 507i : NCO 

4^*Hr 4^ #*H1 ?H4. 

<17> ^*fl cflJf-g-^ ^ Aj^Efl ^ D]^-^: C^lg TV ^ ^ 

ATSCCAdvanced Television Systems Committee) 8 VSBCVest igial Side Band) ^l^fS 

^o]7l ^ 4J:M cflolEi^ ^uflcf. ^ ; ^Al^ 

°IH c-HojEi 4<y-g- o]^H SJA^ #s}6|) ufltV ^iL^r #^r*l ^nf. ccf^ . ^a] 
^HHir C-]]o]EinVol ^7fls}^ ^A] Al Jrs ojE- cflolEil- 4^Sj-7l *H #4! 

<is> £ i^. o]e^ 4^7> ^p-al^ <£»V2\9l T V ^7l^ ^ ^ 

VSB «o v ^AS ^2:^ RF(Radio Frequency) *]Jl7> <?H]M-(101)-I- -f-sfl 
^M(102)^r *\-%-x}7} Q-s}±; ^^ ^ ^=K^-§: ^l^tr ^ A oM ^ ^sj- 

^3*1 RF tfl^sj VSB aij^ ^ ! ^ cfl<*j o. 
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1020020074220 #^ 2003/8/6 

3- <W5ZL ^5^(103)5. °}^3.=L ^51-^(103)^ #7] 

#M(102)*1H #^5]^ Xl 1 IF ^sj-cfl^ £ ojs. ^ *)H*H A oM 

*fl 1 IF XI 2 IF ^^>^ a/D £$Hf (104)5. <#7l A/D ^SMf 

(104)^ XI 2 IF ^JLl- -H^j ^71 JI^ ^fl^fe Ai^- M^l ^^Hr^ 

iM SL-f- 25MHz°J)5 ^a o v ^-£)7l(105)S. ^r, ^l^HH^r 

M ^4^(fs)^ 2afl^I 21.52MHz5 dM37> ^s^l^, Aj-7l A/D 

(104)^ #^5]^ *M3fe 25MHz5 cil°l^o}c|.. 

<19> Aj- 7 j ^Aj- ^-^j 71(105)^ >y-7l 1^*1^ ^Aj-o] x\s. -90° 7} S\±r ^ ^£ 

(r(t))^j- ^^-(i(t))^ *J3l5. £-5}*H aV^sj- 4^(106)5 

^7H, ^^o^ jgo^ ^. 7l <^ £.a]7l(105)*1M #33^r ^ ^^-(r(t))^ 4] 
Jl» I 41 -M- *Vui, ^ ^^-(i(t))^ Al^= Q A] ^-cf. 

<20> ti>^4 ^«( 106 )^ Aj-7] o^ o V «e]7l(105)^Ai #^5]^ i,q -^sfcfl^ t) 

^l^* I,Q 7l^Cfl^ t^lH Al^ S ^o]*V * Aj-H. 4^ Al^^O] ^ 

^^€^-¥-(Resampler) (107)5 

<21> A oM XI ^#^(107)^ 71^-^o.s. 3HH« ^-§r *Vcf. ^, 

21.52MHz5 ^€ e|HEi» A/D £^-(105HH 25MHz5 ^#^*H 

#^S}-JE.5, Aj-71 Xj^l-^dlOH^ q-A] 2^9] Aji ^, 2 1.52MHz5 ^ 

^U^H #3*>X] £cf. 

<22> ol§ Aj- 7 ] ^^#^^-(107)^ A/D ^-¥-(104) <4 4^.«.(io6)» 
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1020020074220 #^ <Qx\: 2003/8/6 

#33^ 7l^tfl«3] 4^(108)^ #3 ^*HM- °l-§- 

*H 2wfl^ 431- ^^^1 ^71^ iL^l*}^ 4)4 ^«.(i08) 

5. #3^*r ^aH, ^ ^ t ^ ofla] ^sfl 3*1 (109)5. 

<23> ^- 7 l All- 4^(108)^ ^T-fl Bfojnl ofl a] « ^ ^ ^ojnj 

4|BH til^^ #7] ^#^(107)5 

< 24 > £ 2 ^ #71 aV^s)- 4^(106)21 ^ FPLL( Frequency 

Phase Locked Loop)°leHr Al-g^cK ^, FPLLS. ^€ ^4 4^^- (106)^ 

71 A/D €Sh¥-(105)4M #^Sl^ tfl^ I,Q 7l7-]tll«5l I,Q Ajjr^. 4 2 

<25> £ 2 4H j^, a/D €«-¥-(104), ^ $1# ^rHl7l(phase spl itter)(105)« **0 3 

^1^5f€ I,Q 4JJl^ 4^-^(106)^1 4i ^"^71(201)5 ^^^cf. 

<26> olnfl, ^Aj- £371(105)41*1 ^ ^-g-(real)^ aijt r(t )^ ^ 

imaginary)^ a] J: q(t)fe ^71^1 1-4 ^t}. 

<27> KO= {i'CO-*- J p}cosCw c /-+- M ;)-Q(r)siiiC>v c r+ v ) 

[^*Va] 1] *'CO= {-^CO + /'}siiiCw c /+H;)+(2COcosC-»4' c r+M;) 

<28> oj7H, i( t )^ ^S(modulation)Sl7l c-flolE^ aj^oIjt, p ^ aV^s}- 4^-# 

*J*r°1 -fr-ti^^H ^^Rr 3)-^*(pilot) ^l^olcl-. SEtl", w c tt Aj^ofl 

^ ^IS^l ^Sj-^OIJT, psi^ SJ^TT H3L°\) ^*fl*rfe A] ^O) O^AJ-O] 

Cf. Q(t)fe I(t) *\mL A]Jr Aj«.olcf. 
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1020020074220 #^ <^7>: 2003/8/6 

<29> *V^, ^-71 4^^(106)^1 44: ^^71(201)^ #7l ^*VA1 ^ ^ 

^f^^ I,Q 41 NC0(205)°1H #33^r 7l§ tiV^s^ ^(NCOI.NCOQ)* §*r^ 
**r^ I,Q ^3L# *>7l^ 2^ £o} 7l^tfl^ i,Q ^ls(I , (t),Q'(t))S. ^«:*V 

<30> *XO = {KiO+P} cosCA^r-t-^-ecOsinCA^^-i-H/) 

[^*VXj 2] G'CO={^CO-'- J P>sin(Aw c r-(- v )-t-eCOcosCA>*' c r-(- H ,) 

<31> ^7lA^ MM^j.^ 7 )§ ti}.^^ A]Ji(NC0I,NC0Q)4 ^l^H 

^-§-^1 ^l^(w c )^ ^sHr -2.*Kbeat frequency) 

<32> #7j 7l7]cfl^ I,Q Aljr^ 7^ ^ ^(202)51 #3^-4 -g^] ofi , 7^^(107) 

«• 7^ ^.^(io8)sq- cl^l^ ^^-^-(109)5. 

<33> A> 7 ) ^ -f-JZf 3gEi(202)^ 7l7^cfl« I,Q 7] -f-Uf ^JE^^Cc) ti>^ 

s r ^#tb ^ J2-*r 3#^-(203)S i^W. ^r, 4^r^ ^4 4 

^(106HH^ 6MHZ^ tfl^^ # 5f^^ ^4r(p)7} ^7fl*>^ ^H}-^ ^>£°} A]^n> 

* 7^« ^f-jzf ^Ei(202)^ c-flolE^ ^^-l-o] ^7.fl*Kr ^ 

<34> # 7 ] ^#«-(203)^ *&7) tiV^Sf Al^S^-E] til^B)-^ ;£ff- 

7^ 5gEK204)5. #^*Vcf. ^, ^-7] ^> ;*#Jf(203)°lH 

£-*r^r ^^91 .2.3 ^l^V7l ^1-71 7^ -f-Jif ^EK 204)1- 7i^ NC0C205) 
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1020020074220 W^ 2003/8/6 

3, #7l NC0(205)fe #7l *1<* -f-^- ^Ei(204)^ #^o.5.-?-El Afls.£ 7^ 

^1J:(NC0I ( NC0Q)1- ^S^sH #7l ^ ^ 71(201)5. 
<35> ovo^ ^-7] bI^jH- 4^(106HH «V^34 4¥7> ^r^i^Tll ol^^jcf^ ^ 

M>£r 2.-^ '0'<>1 ^H, #7] 2 ^ *}7}9] 354 ^-0} ^cf. 

<36> I'( ty = I(t^ \ p> 

[^ej-A] 3] <2'CO=<2CO 

<37> 2^, ^-7) §g} J^p.J=L( 1() 8)^ #7] 3 ^ AlSS^-Ei ^ #^ 4 

^» ^lt <3*H*1 A}-g-*Vfe- ^"i #^ ^ 

[^-^ol Ol = J!7l- T5>^ 7l^^ 4^11 

<38> zieiM-, #71 4^^(106)^1^ al^n)- 4^7} ol^o^l ££0.^, 

A o V 7l ^Jl- #^ 4^-T-(108)^ #7^ 24 ^ AlSS^-Ei 1- 4^1- <5> 

7\ ^ A] if oil A >-§"t!- ^4 ^1^4 ^-"MM ^#*H= 7)- tiV^S)- A]^ Af 

^ <fl# ^J-O] A^ c ^ ^ cg^g. ti>o> ^#^0] ^1- #S^2l 4^.7}. o]rg 

711 

<39> ^T, £ l°fl^^ ^-Ol til^s). 4^«-Sl- ^4 4^7^ ^A>^ O.^ 0^=1 

^H^r ^4 ## Ej-o^ 4^«-0) ^-^] 3. oj^-g. 771^^.5, #71 

T ^ ^ A o V -2-*Hl <M ^ #^ 4^-¥- #*fl£) #^1 

*1*I4. 
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1020020074220 #^ <^7]-: 2003/8/6 

<40> o]^ Al^- 4^-^ ^ *<EH| ^*]*>7fl sq^t-fl, oj n) «]- 

^ 4^-^ «fol ^g*] QjLQ 7}^}JL # 7 | A] 4 M 4^1" 4^1 ^ 

<41> £ i^o] #^<y^ «fl^*>7l #71 ^ HV 

^4 ^ ^^o] 431- 4^^£4 *>^r Bfolnj. 4^ ^^s. ^6\] B. 

«1 : P02-041001, #^<H : 2002.07. 13) % «} 

<42> M. ^ o_ A o l- 7 l € # ^ Ji^H 3* 4] 4 #3 

^ £ *}--§-] 

<43> ^7)2} ^ ^S>7l ^tb ^ c^ig TV ^^]7l^, o}^SZL 

Jljl £^Rr a/d ^^sf, ^7l t^ig ^cflcd a] j: 011 4^ ^-^-a- ^-n *3 

^4 #^ f^s. AA ^1 1 #7] a/d 

-^H #33^r *^<* aj^ Aj^^ ^ ^&*\ ^]Jl4 2«fl£] All- 

^ ^« ^ ^l^H * Bfolnj ofl^ ^ti§ ^ ;g<g^ B^-ojnJ ofl 3} 

S^v^ ^j^. o,^ 
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1020020074220 ^7}: 2003/8/6 

#71 431- 43-71 a/D €*-»f<M #^sl^ t^l'S 41^ 4i 

€-4 ^ 4}3l# 2«flsi 4]^ #^^1 ^^HrS ^fl^l-^H ^ a.^j-i ^tJ- 

€ 3*]^ 41^ 43^4 f^' j$&£>\ 4]J:ofl tfl«fl zl-4 ^cflxl* d^l: 

* , 3^ 43^ #3 ^*8*Hf iRJils *vq-. 

#7l 43 # #3 4^--^ 43-71 ^4 ^jmh #^5)^ v]*}^ 7l7-lcfl« 42^ 
^ 43-g-si 4iJi# 2«fl^l 431- #^21 ^^s. j4U§#^*M AA $-A*\jl M. 
7l^tfl^ 4)^ 43^-4 *1*r 43S-^ 4is<Hl cflgfl zj-zf ^tfl*i# #1^ 33. 
3*43 ^sfrfe ^-43 AS ^cf. 

^°fl TV ^41 7l^, o^sLZL -f-sj-rfl^ 4ls# 2«H^] 4)1- 

^r^HrS. t=)*M ^cfl^ 4l^S £:&SRr A/D 43" 7l c|*l^ Jf-4 

tfl<3 41 5:^1 4^ 48^€ 7l§ ^sj- 41J:» 717-1 cfl 

^ 41 ^4 4^-¥-^-, 4> v 7l A/D £3R^1>H #^El^ c)^l^ #32fcfl^ 

Efoioj die^ ^ji^-E-l 2«flsi 431- #^3^1 ^3*Hr# 4943 «H -SM a/D 

^^S. #^*Kr 431- M ^^-» JE^H ^4353^ 4^15. 
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1020020074220 #5] 2003/8/6 

^^r AA *fl^*H ^ ^^s-^-Ei Ail- 

<49> # 7 | ^ 4^-^-^ #71 A/D ^-^H c]^]^ ^-ij-cfl^ ^ ^ 

<5i> 4^ s.^ ^ 31^1-^ #^*v 

<52> ol^V, £^^r ^:o). ^ £ 

^1 £Al£lJL a oj^ofl *}-_g.o_ ^ £ 

-g^fe 3J°H, °1?H A o V 7l ^. a. i^o} A>#3f ZL ^ 

^1 4^(#^^5l : P02-041001, #^<H : 2002.07.13)5.^, A/D ^^(301) 

^ ^7>(302HH J7^ >g 

^*lli ^^-W. °H, #7] JL^ ^7K302)o11^ 
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1020020074220 #^ 2003/8/6 

3-^ ^sHrxr 2«fl^ ^ ^3^(2fs)J±4 oVsq^S. ^nj- ^-^(304) 

¥ ^#71(306,307) AH<^1 7flAflS-^«.(305)» Hfl^tbcf. 

^r, A oM A/D €^-(301 HH c^l^ -f^-tfl-* ^s-b ^ £-5l 71(303) 

* 7i*| «B^4 4^ L: ¥-(304)S <y^£]°l c]^)^ 7l^cfl^ ^JiS. 

^-71 c]*Hg 7)7-]cfl^ a]Jl^ ^-7] A/D «£^(301HH >g-i- #^ ^4^54 

*H-3#-¥-(305)4M*r ^# *]tff| #7] tj*ll| 7l*H<* A]Jr# 2afl^ ^1- 

#3 ^rSHr(2fs) ^, 21.52MHzS. %^U] ^t}. 

A o v 7l *HiS#^(305)<*lH #^£)^r ^ ^lS(I"(t))^ #71(306) ofl *i , 

<0Jr(Q"(t))^r *|) #71 (307H1 >H ^ *)1#€ ^ ^^71(308)5. 

71(308)^1 #^ 3lSRr ^ *3fAl7l^ ^ 

Ei(309)# **|| El-olnj (310)5. ^"71 EfolDj ofl&l ^#if(310)^r 

^3^1 7>=U] HJ-^ HL^ 7>^Ui #A]ol Ej-ol^l c]]e^ 3 #^-5*1 , >g-7l = e| 

^(309)^1 #^O.S-^-Ei ^1- #^51 El-Ojnj 6,^ ^ ^^Cf. #7] BJ- 

°1 D J ^ 7^ -g-jz}- ^Bl(311)» 7i*J NC0(312)5. ^^slJl, ^"71 NC0(312)^ 

(2fs, fs^r W^S) ^"71 ^"#^(305)5. #3 

i 4^ ^-71 ^ £ 3^1- ^ <3^8r ^^^1^, A/D »£^-(40lHl ^^51^ m 

^g] ^S\-^7} 51^ ^A^rA <>>Yi 2tifl^l 431" ^^(2fs)^l ^-f^l ^tt ^^1^1 

£ 431 A/D #«-^(40lHH 2«flsl ai^. ^5)-^(2fs)S ^ 
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1020020074220 #^ <£z[: 2003/8/6 

s]-cfl<* a]2L5 ^ll* -f-^cfl^ *}Jl5. ^S^SLS. oV^4 4^-^(403)2f Jf 

^1^-71(404,405) AVolofl ^^1-^^-71- ^^.^711 ^nf. trf^ , ^nj-a SjvEL^M 

<58> £E*V, Efol^g ofle^ ;g#Jf(408HH ^ ^1-^1 Ej.o]ig ofle^ ^ji-l- 

^E^S}^. ^ -g-oJf ^(409)^1 #^^r 2«flSl All- #^ ^r^(2fs)# 

*3^*>fe-7Hi 7} (volt age controlled oscillator, 410)3. <y^£)Jl, #71 
*>7 r (410) <HH ^E^€ "o 1 ^HS^-E| Aflsol 2afl^l 

#^ ^sHr(2fs)^r #7j A/D ^-¥-(401)3. ^3^. *fl-#7l (404,405) , ^ 

71(406), #*1 € El (407), Gardner bJ-o]^ ofle] ^#«-(408), ^ *1 <3 ^E-) (409)^1 

£ 3^1 ^ MM ^«a*V4. 
<59> olnfl, ^V 7 ) £ 33} . j£ 40} = 7 flo} afl-g-^ SJ^Ur'U), Q"(t)># *\SLg. 

4n L 7> ^^^>7fl o]^^ 34.^- ^- 7]€ 34 a]-^^ ^ 

<60> H^\JL, a>^4 4^7> i&^Ml ^l^^l ^-f ^7fl2l ^l#7lSl #^ 4^ 

<61> <J"CO> 2 = {'CO+/»> 2 = l*CO+P 2 -*-2pI<LO 

4] {<2"<0} 2 = e 2 co 

<62> nV^ > aV^Sj- 4^ 7r ^Sl-Tfl o]s.^^l^ ^r^Cf^ *fl#7l<Sj #^ is\7} 
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<63> 



{Z"CO> 2 = [{^CO-hP>cos(A>v c fH- H ,)-<2COsiii(Aw cl f-»-v 4 ,)] 2 



= < I(fy-\-p } 2 cos ^Aw^+^+Q^O sin 2 CAw c /'-H v ) 



[^44 5] 



- 2 <^CO- H / , >SCOcosCAw c f-(- M /)sinCA>v c r-t- M /) 



<64> 



{<2"CO} 2 



i^CO-*-^ } 2 sin 2 CAw <; f-i- H r)-»-^ 2 (r) cos 2 (A>»> c r-»- H r) 



-+- 2 { 7CO > G CO s in ( A w c t-t- v ) cos C A yvj-\- v ) 



^14, #7} - ^§7l^ D^Kr ^714 4^7> 444 

6 ] j(o = / 2 (o+e 2 (o+^ 2 +2^«) 

^r, A J"7l #^o.S.^-Ei Ail- ^*844 4^4^ cg^o. ^ 

4*1 ^ M 4¥« 4 ^ $14. 

44, 4^7} #^ ^4 ^1^714 ^^7l# A> 

-8-*Rr ^ 4^4 <34* 4*1 44 ^-71 ^1- 4^f^ 4 

^4 7i*14 ^ -f-4 4^4^ ^1 4^7> 7Br44. 

£ 54 -£ 6^r o]ofl tfl4 44^15-4, £ 5^ A/D 444°11 ^ 4441- 4-8-4 

JL o]s. 4*fl ^^Jf* ^ ^ul4^ °fl°loL, £ 64 A/D 444°ll 7>4 ^44«- 4 

-8-4^ ^#^4* *)144 ^oicf. 

4*i, £ 51- iL4 A/D 444(501)^r Jl^ 444C502H14 ^4 Jl^ 44 ^ 
4^s. 44^ -S-4^^ ^#^4^ -f-4^ A Jis 4444. 4 7] 
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f-^tfl^ ^ ^^7](503)« -§-*fl 4^-?- (504)5 #^^2]- 

°11 #^ 4^« ^4 M 4^(507)5 #^^4. ^"71 tiV^s)- ^^-(504) 

^ ^-^71(503)1- ^ #^5]^ 4*1^ *3]-cfl« I,Q Ajjrofl tiV^Sj- 4^7> 

^^^^ 7l§ ^4 A oM -f-^tfl^o} j q Ai-^s 7}^cfl^ I,Q Al^S 

^ ^4 4^€ ^ISS] ^Q^r ^#^(505)5 ^S\JL, #7} *U^1- 

^■¥-(505)^ ^71 ^4 4^4(507HH 2tiflSl ^4 #^4 ^^HK2fs) 

S ^-7) 7l^cfl^ I,Q ^1-%*H 4*1! *i 3^(506)5 #3tb4. 

^"71 ^4 #3 4^4(507)^r ^ ^71(503)4 *«fl #3=l^r 44 

^ I,Q 2«fl3] #g}<£| ^5j-^(2f s )5 43-M*Hr 7fl^§^«. 

(507a), #7l ^^#^^-(507a)^l^ #33^ 44! ^-4^ ^ ^£-4 ajjt 
(I" '(t))« *1] ^Rr ^1^-71 (507b), ^44 ^li(Q' 1 '(t))» *fl§*Rr *fl#7l 

(507c), #4 ^ ^il#7l(507b,507c)^l>H #^E]^r ^ *ll 4*>fe 3^4(507d), # 
7] 3^7l(507d)4 #3 ^s«H^4 ofl4 44n_kg- s.^a] €4(507e), #4 

^Ei(507e)l- *!J>3.^-4 Ej-olnj ofl^ofl E]-o]nJ ^ ^ 

^#-¥-(5070, #7} 44 D o 1 6fl&| ^#4(507fH14 #1*5]^ Ej-olxjj ofl^ ^ji ^ ^tfl 
^ . ^-S-^-i: ^E^SRr 44 -f-jq- ^El(507g), ^ #4 ^o)vQ <>|J s) ^ tfl 

4 ^4°11 4 5} 2*114 Aj-g. 3.^0) ^^( 2 f s )# A}] ^a]^ # 7 ) ^AflS.igJjL 

(507 a , 505)4 44nj o. NC0(507i)S. ^-^4. 

o]si\. Qo] £ ^.tg^ a]^ # ^ 4^^-(507)Sl ^4^4(5073)^ -8-71 4 

A o V 444(503)*ll4 #^5]^ 44^ #4^4 I,Q a]Jts. NC0(507iH14 ^3 2 «114 

#^^1 ^4^r(2fs)5. ^S1-^*H ^-Tj-^ 4*1! -f--B}-tfl<* i ( Q a]^ z^-zl-o] ^ 
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71(5075,5070)5. #7) ^ *ll§7l(507b,507c)fe- wl^^^S^, <#7) -f-^-tfl^ 

I,Q ^IJl-l- ^ *0#*H ^^7l(507d)S #^*VJ1, ^7l(507dHH ^ ^fl# ^1 

^*>^, ^4 ^^r°l ^7^ 7l^tfl^ I,Q AlJrS ^sjcf. 
<73 > ^71 ^^7l(507d)^ #^£r 3*1 ^Ei(507e), 7>S.ui Bj-o]^ o\)z} ^#^-(507f), 

*4 €3(507g),.^ NCO(507i)!- ^>^o.S *4*H ¥«H4 

^sHr(2fs)» #7l ^#^(505,507a)^r °1 Afl^o. 2wfl ^ ^ #^ ^ 

"r(2fs)» 0 l-§-*H #^^7ll ^cf. 

<74> ojnU, #7] §71 (507b, 507c) 3. ^"^^Tr -f-^tfl^ I ,Q ^IJld' " (t) ,Q' ' ' (t)) 

1- ^lAS. X^*^ *>7l£) 7^f ^"Cf. 

<75> Z'"CO= {/(0-»-^'}cosCw c /+v l ;)-eCOsin(w c /+ M ;) 

<76> ^"71 7^- SL^ ^ (507b, 507c)5L ^ 3 3 *H£4 

(504)# 7^1*1 &2h£-.ELS, >S-7l § 7l( 507b, 507c )S <3^5|fe US- vflofl a>^s)-7> 

<77> HV^5|-7> ZLCflS. ^fl*}^- I,Q <J^(r"(t),Q ,,, (t))7} Zj-Z^ afl 

^■71 (507b, 507c )« ^f-^sV^ *>7lfil 84 ^-o] ^ o}^ 

<78> W'XO} 2 - [{^CO-hPlcosC^f+^-QCOsinC^+y)] 2 

= <^CO "»-/»> 2 <=os 2 (w/+h-)+2 2 (0 sin 2 ^^-!-^) 
[^*VAl g] - 2<7(0- < -/ 3 }Q(0<=os(vf cl f-t- v )sin(vv c r-*- H/ ) 
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<79> {Q"XO} 2 = [{^CO+/'}sin(>v c f-H v )-H<2COcosC^^H')] 2 

= <Z(0-*-/>> 2 sin 2 (>v c f-t- v )-»-Q 2 (r)cos 2 (w c /'-4- H ,) 

-+• 2{ J r(0- t - J P>GC0sin(w c r-(- H ,)cosC>»' c ''^-H») 
<80> #4 ^44 8* 4^4 tiV^Sj- A] S. $&o] ^^fl^cf. ZLSiuf, 4?1 5} ^4 

4 84 ^ t 4^4 (507b, 507c )4 #^4 ^4(507cl)44 4*fl4 1 3 444 4^44 

<81> [^44 9 ] P(0 = A0+e 2 (0+/' 2 +2p;(0 

<82> 444, £ 54 ^ 41- #3 4^(507)1- 4-§-4^ 4^44 4^ 4"4 & 

ji 44 aiss^-e^ 41- #4^ 4^ ^ 44^ 4-44 &4. 
<83> ^, £ 54 ^*Hfe 41 #3 444 ^ ^4 4^=4 444 ^ ti>^4 

4^1- 444 ^ 43:^4 4444 41- #3 *r 

4^°1 St 4. °14£- 44 431- #4 4-^Jf (507)7} uv^4 ais. ^«.6|i ^444 ^4 

^ 4444, at!- 44£ i±4 4444 41: #4 ^ 

44tb4. 

<84> £ 6-8r A/D £^(601)7} £ 54 -2-4 4"44 44 7}& ^44°H4 A <§44 2W)14 

41- #44 ^4^(2fs)s #44^ 41-^44 44^ -1-444 44 

*g 4J:^ 444^ 4°14. 
<85> 4444 41: #4 44^(605)^ 44 £44(602H14 #sj4^r 44^ -f-4 
4<3 I,Q 4« 4-§-44 41- #4 ^44. 
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£ 6<HH-& ^7] A/D ^^(601)7> 2ufl^ ^ ^3}-^(2f s)»' ^ 

#7l ^1- #^ 4^^(605)^ ^-71 3H V £-^7l(602HH £-33<H #33^ 3*1 
1 ^ ^S(r"(t))# ^ll^Hr ^71 (605a), ^ ^£-2] Ais 

(Q'"(t))* *fl^*Hr ^1^-71 (60b), ^-71 ^- ^l#7l (605a, 605bHH ^ afl^^ 

* 3*Hr ^-9 71 (605c), ^"71 ^^7](605c)^ #^ ^EEjcj o^} -f-uZj-A]^ 

tt #*1 €3(605d), %7] #*i ^E|(605d)» -f-^tr ^JiS^El Bfol^ oHe^l ^ >g 
3#^Hr ^o]nj oflei ^#^-(605e), eH^ ofl^ ^#^-(605e)<^l^ #33^ 

Efol^i chi^ ^ ^nflo^ a] J: ^^-i- €3*S*Kr 7^ -f-jz}- ^Ei(605f), ^ #7l 

EM*3 oil 5] ^-S.^1 7-lufl^ ^ofl n}-Sl- 2*1^ ^ ^- ^^( 2 f s )l- 
*W ^"71 A/D £3-^(601)3. #^*Hr 7}£ ^7>(605g)S ^^cf. 

£ 6^1 A/D ^:&^-(60lH*l 2«fl2l ^s^r 

(2fs)S oj-^zi -f-^1-^^ Aljr!- Afl^.^^ d^j^ -g-^cH^ AiJis. 11^ *fl>g 

Stb, El-ol^l o^ ^^«.( 60 5e)oll^ ^fl o|le-l ^iL* 7^ 

-1-34 ^E^S}^ 7^ ^-4 ^E^(605f)^ Afl^-o 2 Hflo| Al^- ^^^(2fs) 

^*Rr 7>^ ^7>(605g)S ^^SlJI, #7l 7>l£ ^7>(605g)^l^ 7^ 3g 
E^^ El-ojnl olid ^iL» °l-§-^l-^ ^S^l 2wfl5l ^1- #§1 ^rSHr(2fs)^ # 

7) A/D ^^(601)3 ^€3. <^7H, ^1^-71 (605a, 605b), ^^7l(605c), ^*1 
(605d), Gardner Efol^i ^ ^#-f(605e), ^ ^ -f-^f ^Ei(605f)£l <3*Kg- s. 53 
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oo> ^, ^-7] ^ ^|^7l (605a, 605b)S 4*1^ ^-4^ I,Q 41 3l 

(r ,, (t),Q ,,, (t)fe ^-7l€ 74 £aL, #7] ^ *\}^7) (605a, 605bHH #^^^r 

^ ^ ^l^(^'"co> a , {e-'co} 2 )^ 84 3^7l(605c)£l #^ 415: 

(X'(t))fe- ^4 94 £4. 

oi> 444, £ 64 411- 4^4(605)1- a>^4^ ^4 & 

ji #4 cfl« ai^s-^-eI ^1- 4^ *r 5d4£r ^<>1 ^A^, ^#^4^ 

*M|3. 4^-3M^ 4^1- #^ ^ &4. 

<92> o]9\- ^-o) £ 6 o) ^Al<^)£ ^1- #^ 4^# ^ ^ 7^0) ^ 

ti}^4 4^-^(603)1: 7^4 ^ AljL3.4^ ^5] 71] ^4 4^1" * 

*r &4^r ol^J^- Aj- 7 j ^M. 4^«-(605)7|- «V^4 Ajjr Aj«o)l - 

44^1 ^ ^H^H, E£^ ol^^- iL4 o_V^ ^ o] 4]^ 4^s 

<93> ^-714 S. 3 vfl*l £ 6^ ^*H4 MJi- ^ 4^4tt ^4 4^4^ 444*1- 
^4°H ^ ^it ^^71 ^^s)^ ^l^l ¥7fl^ 4^7)4 31^711- ci 

-§-45$4. ^14, 4^71^ 4^- (hardware)^ £L7l7> 7^4^ 4^°1 ojo.o 

^-714 4^71 441 £ 72). ^-o] ^cfl^ 7fl^>4(706, 707)1- 4-§-^& &4. 

<94> £ 7 o. ^i^- 7 i 741^1-41- 4-§-^iM, ^lit ^34^ 

4^-3M4 #°J4 ^Hl ^4 4^7l^ ^ # ^ 

1- ^ sa4. 
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<95> £ 72] ^o.^ a/D ^«-^(701)7> JL^ ^a1aK702HH JL^ ^sj-^s- ol 

<96> ^ , A/D ^^-(701)5 oj-^ZL -f-^tfl^ -tidSLfe Jl^ ^^1^(702)^ 

#^ ^r^HrS ^#^5H t^ig- aij^ ^^4. #7l A/D ^^(701)^ ^ 

# ^-^71(703), ^^-(704), ^>gl-^-^(705)« 7]^ ^7fl^ ^tfl& 

(706, 707)5. <y^^. ^7] ^tfl^ 31^(706,707)^ ^^1-^^(705)^^ 2«fl^ a] 

# #^ ^sK-sL Ji^sH t^ig 7]^cfl^ I,Q Aj^dl z|z| ^tfl^ll- #)^V 

^ 3^71(708)5. #^^H ClW. #7] ^71(708)^ #^^r ^l#7ll- Af-g-s>^ ^ ^> 

54 «V^s|- 4^(704)^ <3^°1 ^-^§1 ^7]^cf. ^>7l ^^71(708)^ #^ 

£ #*1 ^^(709), 7>=M e]-o]ui ^#^-(710) ^ 7^ ^EK711)» 7j*J 

NCCX712H <£ns)oj Afl^ ^Hflo} ai^ # ^ >$>S*>7fl ^cf. # 7 j 2 tiflo} 

1- #3 *fi^ #^(705)5 

SEth ^71 A/D ^^(701)7]- Jl^ cflA] 7 >^ «v^l7fS^-El 2«fl^ ^ 

4^(2fs)l- ^^^> o>y-^n ^--4^ ^IJl-^ t^Hg #4tfl<*j Aijr S t£^7l] ^ 

^£ 5U4- Olufl^ 7fl^#^^-7> ^£.&7fl =14. 
<98> S *V, £ 79] ^-7^1 5. 51^71(708)^ #^5^ ^. ^ 

<3*^§- ^l ^ aj.*. ^ 4^-1- ^- ^ 01 cf. 

<99> XtfBl-A^ ^ ig^o] t£ cfe A/D Jl^ 2L^ 2Wfl^ Aj 

# #^4 ^r4^5 C>>^Z1 tfl« A}^ C^j^ -g-^U}]^ t^^ZL, Aj-g- 
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M 4^4^ ^43" £^7HH -f-^^ ^ ^^-jq- ^« o| a] 

^ofl cflsfl ^ £tfl*l* 3* ^azj-S-^-Ei 431: ^r^^ ^ 

<100> o]fi|. ^-o] £ 3 £ 6<=il 5a ^ ^*HHH ^9] ^7)^r ^7$°] ^XJ- 

4^ ^4 4^tb 4J4 M 4^-4» ^ 9XJ\ €4. 

[^21 Jl-41 

<101> ol^Vofl^S)- ^-o] -gJ-Tgofl n}- = V]X)T£ TV ^41 7H ^4 iL^jLofl^ 

*M °1» ^ 434 #^ ^W^S*), 4>M 431" 4^4^r ^ 

^4 434^ ^1 Qzl ^ 5U4. <4^1, ^4 4^7> 4#€tb ^-f^ls 434 

#3 4^4^ iL4 0 J*<33°J 434 #3 4^4 ^^*!t4. 

<102> T^ig -S-^cfl^ ^l^^Ei 41-1- #^ 4^ ^^S>^S}£L tiV^ 

4^ <3^4 ^1 &jl 434 4^ ^ $i4^ 4h4H 2*4-. Stb, 43-71 ^ 

71 tfl4l 4 *3<« 7114V41- A>-g-*H ^c^o] #9 j - 01 

<ios> 0104. ^-oi a. ^ o. ^ ^ 4]-o)l 43 n*}- 4i*§ #4H14 4^ Ji^H)ol ^fl 
*H ^4 4^7> 4^4 ^r^^£ 434 #^ 4^-44 43-71 l- 

04.^ tij-^s)- ^^-sf^ 444 *r«8«H 434 44 4)44 ^^lZL, SEtb 

4^4 t°H, 4*1 4^7> ^71 a>-§-^- 

°i7fl ^ 43-^01 °i4. 
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<io4> oi# vfl-g-* ^sfl ^-^^e}^ £ a>a 0 v^. oi^-^i o>q^ ^ 

<105> 71^^ ^HH] 7l7fl^ vfl-8-O.S. tt^E]^ %o] 0>U|E|. 

^ 3^-3 'SSH 3*fl^°> tt^f. 
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[^^8- 1] 

€ Al^S. £^-*Kr A/D 

#-g-4 ^^r ^4 *fl^H ^ ^ Efolnj ofla] ^#S>J1 ( 

*fl #^*Rr ^1- M ^^s]^ 3-8: ^.5-5. ^ ^*1H TV ^ 

71. 

2] 

^1 l %H1 5^1, #71 #3 4^--^ 

#71 A/D ^-^H #^£l^ cl^l^ -f-4^<3 ^ #^-4 ^ -tls* 
2*11 ^1 ^sK-sL ^flAfl^.^^ z]-z)- iL^fe ^1 2 *ti^l-^; 

A oM ^l-U^H iLTV^H #^3^r ^ *1^ ^-g-^1 
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^#Jf ; 

^Ei^^Jl, ^E^s} E>o]nJ ^tflcrf n^e). ^ ifaflo} ^ 

^4^1- ^^*H A oM ^1 1, *fl 2 #^*Hr ^Ei ^ NCOS. ^ 

3* -iHJilsL ^ t^lH TV ^71. 
3] 

*fl 1 %H1 ^1- #^ ^-^^ 

«- n^Kr ^-^^-S. TV ^71. 

4] 

*H 1 5£<>H, A o V 7 ] Aj^- # ^ 

^71 A/D ^^O])^ T^ig -f-5^<* ^ ^^-4 €^ ^« 2 
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5] 

*ll l 

3 4^# *r<8*Rr ^3* *%°-3. T5}±r TV . 

[^t 1 * 6] 

A/D 

* §«M ^^1^ 7]^cfl^ Ajis IgJ&SHr aV^Ej. ZL^JI 

^•7] A/D ^«T^H Wfl^ ^ ^ ^£.<q A]^ 

^ 3 ^ ^ S}^ c^l^ TV ^7l. 

[^T 1 * 7] 

^i 6 ^oii ^m^, ^-71 ^4 #^ 4^^ 

# ^ TV ^]7l. 
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